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heterarchies art comprised of automatic production* that art 
nodular in natiirt/ Tht present experiments were conducttd 
to examine tht modularity of these nodes in a wcrd encoding 
heterarchy. Subjects were traintd on equivalences of tht 
fora A*6 and E«/ in on* context and then asked to perform 
using thtit thill* in a similar context. A high dtgrtt of 
tranafar from on* context to anothar would bt tvidtnct for 
tht modularity of these automatic production*. Results 
indicate that there it no transfer when there art large 
contextual difference* between training and transfer tasks. 
However# a second experiment found evidence of seme transfer 
tdiem there m s  variability in the training task. Directions 
for future research on problems of skill transfer are 
discussed.
- 'in everjNtbp^ ’
heterarchal in nature. *k heterarchy is an inforaation 
processing structure that is similar to a hierarchy, but 
allows lower nodes to feed to aultiple upper level nodes*1 
(Schneider# 1980), the process of word encoding (see Figure 
11 Is an eiaaple of a heterarchal structure*
Insert Figure 1 about here
Nodes at the lowest level# letters# are allowed to feed into 
aultiple nodes at the word level* Siailarily, word nodes 
are allowed to feed into aultiple nodes at the concept 
level. Thus, the saae letter can be used in aany words and 
the saae word can represent aany concepts* k heterarchy 
differs froa a hierarchy in that# in a hierarchal system, 
lower nodes can feed into one and only one node at the next 
level. The structure of a heterarchal systea thus allows 
aany shills to be perforaed with greater efficiency and 
simplicity than would a hierarchal systea.
Seeause heterarchal skills are basic to huaan 
functioning# aany researchers are asking an effort to
uhdtoillWl', to* ' structure of these syitims. ' this - is of ' 
importance because# If nil could understand the nature of 
th©t© systems # wo would be able to develop ways to modify
them If and toen it became necessary. Sueh a modification 
might entail taking an alraady ©misting skill and mapping 
n©w components onto previously ©misting nodes. For 
illustrative purposes# consider th© skill of writing 
computer programs. One© on© language is acquired# it is
much easier to learn a second or third nett language. It
just becomes a matter of learning that what mas called a 
"Do’* loop in Fortran becomes a MForM statement in Pascal or 
a "For. . .K©mtH loop in Basic. What is actually occurring
is that the programmer is developing nom statement nodes and 
linking them in ml th previously ©misting statement nodes.
Once linked to a node that mas already part of the
hsterarchal structure# the nem node mill automatically join 
the rest of toe system. The result is much faster and more 
efficient learning of the nem skill.
An emperiment by Hay©s~Roto (1977) mss designed to 
emamine the hsterarchal structure of concept acquisition. 
Subjects were taught propositions of toe form Mth© (subject) 
(past tense of verb) the (object).1* After receiving one 
practice session of responding "yes** to toe true 
propositions and "no** to the false propositions# the
5a^yfitts
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The results show a substantial decrease in verificution 
(of propositions) tins Across sessions* Originally (second 
session)# subjects took approximately 1010 mi to verify ft 
proposition# but by the end of the eleventh session (After 
only 4180 trial*) subject* took only 650 ms to respond.
Hays*-Roth conclude* thftt by the end of the last session# 
subjects had formed a unitized representation (node) of each 
proposition and that these representations could be
activated directly* After only two sessions# each 
proposition was represented by a collection of smaller 
concept*. Each concept was shared by several different 
propositions. Thus# when a particular concept was activated 
(upon presentation)# the excitation produced by this 
activation had to be divided amongst all the propositions to 
which it belonged. This division of the excitation energy 
ultimately slowed the RT for each proposition. However# 
after consistently responding to concepts and the 
propositions to which they belonged, a unitized 
representation (node) for each proposition was developed. 
Because these nodes developed# the activation energy no 
longer had to be shared. The end result# therefore# ij 
decreased verification time for each proposition.
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In a recent paper (1903)# Schneider and Fiskauggeited 
that automatic productions are the buildiif hlockt (nedeil 
of skill heterachies. An automatic production is a Skill 
Chit ' i s i ^ S M a t t y  s ■
responding to a specific stimulus* Consider again the sicill 
of word encoding. Each of the nodes (i.e. letters# words# 
and concepts) is able to develop only afterthousands of 
trials of consistent practice with the stimuli. This 
practice leads to the development of an automatic production 
node. Schneider and Fisk further suggest that these 
automatic productions are modular in nature. If this is the 
case# these automatic productions should show a high degree 
of positive transfer. The positive transfer occurs When a 
new node is developed and linked to a previously existing 
node. Once Joined to a node that is all»%dy part of the 
heterarchy# the new node automatically connects to the rest 
of the heterarchy.
Fisk and Schneider (1984) also hypothesised that an 
automatic process# once developed# will show a high degree 
of transfer to elements similar to those upon which the 
initial training took place. This occurs because of the 
modular nature of the automatic processes. Once a skill 
heterarchy is developed# any new nodes that link up with 
previously existing ones will automatically connect to all
other existing links in the heterarchy•
A category transfer experiment (Schneider A Fisk, 
1984) was designed to test the modularity of these automatic 
production nodes. Subjects received training in responding 
to exemplars from two taxonomic categories. The training 
was such that subjects were always able to respond 
consistently to the stimuli. It is therefore believed that 
the training allowed the subjects to develop automatic 
production nodes for both of these categories. There was# 
however, one important difference during training. Subjects 
were trained on only four exemplars in one category (CM4) 
and a total of eight exemplars from the other category 
(CM8)» Subjects were then transferred into a condition in 
which they were exposed to new (never seen before in the 
experiment) exemplars from these two categories. Nhan the 
RT's of the new words from the old categories are compared 
to new words from a new category (never seen before) we can 
see that there is a 60% transfer (as measured by RT) from 
the category trained with four exemplars and a 92% transfer 
to the new words from the category previously trained with 
eight exemplars. These results therefore support the notion 
that an automatic production will show a high degree of 
positive transfer. Through previous training, subjects had 
developed nodes for the old CM4 and CMS catetories. When
prassntad with now word* fron thaaa catsgorias, subjacts
ji^to- Unit in tha naw word* to tha previously existing 
noda instead of reestablishing a now noda. Tha modular 
natura of thaaa skills and tha high dagraa of trsnsfar that 
rasuits allowed subjacts to laarn tha naw ward# fro* tha old 
estagorias auch faatar than tha naw word* tt-m «m m
estagorias. Thla ia baeauaa an entirely turn i$Me half to be 
aatabllahad for tha naw categories. Ha can thus see that 
tha nodular atruetura allows for a large dagraa of taanafar 
and ultiaataly faatar learning..
Furthar evidence of tha nodular mmtcmm of thewe 
autonstic processes cones froa an sxpari— nt by Koler* 
(1975). Ovar a ceuraa of two nomths < agprrarl merely HO 
hours), ha taught aubjacta to raw! taat Us whftfc assay word 
was invartad 180 degree*. At first, suhjnet* took batawan 
10.88 and 32.36 sinutas to raad a yaga of ratatad tan* 
eonparad to an average of 1.38 ainutaa for norami taat. Tha 
bast subjacts took eight tiaas as long and tha panreet 
subjacts took 22 tiag* as long to road invartad text aa 
normal text. Aftar 160 pages (only two months) of practlea 
with tha rotatad taxt, tha fastast and tha slowest subjacts 
wars abla to raad tha invartad taxt in only 1.3 tines as 
long as it took to raad normal taxt. Because word aneoding 
IMS previously (prior to tha axparimant' developed into an
9automatic processing heterarchy, a high degree of positive 
transfer sped up the learning rate for the new elements 
(inverted letters) from the previously trained class of 
stimuli (normal letters). These results coincide with 
previous evidence suggesting a very high degree of transfer 
for automatic productions.
The present experiment was designed to further 
investigate the heterarchal nature of word encoding skills. 
In this experiment, subjects will be taught to treat certain 
symbols as if they are "A's" and certain other symbols as if 
they are "E‘ s” (i.e. A*% and E»A ). After consistently and 
repeatedly being able to respond to these symbols as if they 
were the actual letter, they should link in to the 
previously existing word encoding heterarchy. See Figure 2 
for art il lust ret ion.
Insert Figure 2 about here
M ter' this occurs, subjects should easily realise that 
cat represents the same thing as c%t* and that tac is 
equivalent to t%c. If, a w e  hypothesized, theme automatic 
production nodes are truly modular , we would expect a high 
degree of positive transfer if the subjects were then asked
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to perform using these symbols in a context diffsrsnt than 
the ons in which they were originally learned. This 
experiment is designed to assess the modularity of these 
automatic production nodes. Subjects were taught a set of 
equivalences in one context and then transferred into a new 
context and asked to perform with the same symbols. If 
these nodes are truly modular# a high degree of positive 
transfer should result.
Experiment 1
Subjects. Four students from the University of 
Illinois were paid for their participation in the 
experiment. Three were female and one was male. All 
subjects reported English as their native language and had 
normal or corrected to normal vision.
Procedure. The subjects performed a variety of visual 
search tasks. In all tasks# subjects were instructed to 
treat certain symbols as if they were MA'sM and certain 
other symbols as if they were H£'s.° In each of the first 
three tasks# subjects learned a symbol to be substituted for 
the letter “A “ and another symbol to be substituted for the 
letter "E.M During training# each WA-EM symbol set m s
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specific to the task In which it was learned. Initial 
training included both a Posner (1971) type (name match) 
task and a category search task. In the name match task, 
subjects learned their first set of equivalences (e.g. A*% 
and E*^). Each trial began with the push of an initiation 
button after which subjects were simultaneously presented 
with two single letters and/or symbols. The distance from 
the center of one letter/symbol to the center of the other 
was 2.5 cm. If the letters and/or symbols ’matched” (i.e., 
A and a, or A and E), subjects ware required to respond as 
rapidly as possible by pushing the positive button on the 
response box. If, on the other hand, the letters/symbols 
did not ’match,” they were to push the negative response 
button. Each pair of letters/symbols was up for a maximum 
of 50 s, or until the subjects responded* After each trial, 
the subject was presented with trial and summary feedback 
cues. After a correct response, a random dot pattern would 
spin outward from the center of the screen and after an 
incorrect response, an error tone would sound and the word 
”wrong” would appear three times in succession at the bottom 
of the screen. Also, after each trial, the RT in 
milliseconds (dashes if they responded incorrectly) for that 
trial, cumulative accuracy for the current block (one block 
equals 36 trials), average RT for the present block, and a
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grade (95-100*A, 90-94*B, 85-89*C, 80-84*0, and 79 and belew 
* C) based on their accuracy were presented. Feedback cues 
were used to encourage motivated performance.
In the category search task, subjects were responding 
to words based on correct spelling and category membership. 
For this task, subjects were given a new set of equivalences 
to remember (e.g. A * & and E * /). On a given trial, a 
subject pushed the initiation button and was presented with 
a single taxonomic category label (e.g., vehicles) to commit 
to memory. The category label (memory set) was displayed 
for 30 s or until the subject terminated the display with 
the same initiation button. After terminating this 
display, the subject saw a focus dot for 1 s and was then 
presented with a single letter/symbol sequence. This 
sequence (probe word) was displayed for 5 s or until the 
subject responded. If the sequence was a member of the 
memory set category and spelled correctly, the subjects were 
to respond rapidly by pushing the positive response button, 
else they were supposed to respond negatively. Examples of 
a positive trial (category label * vehicles) would include 
cAr and c&r. Some negative examples are cEr, c/r, b£Ar, and 
b&/r. The subject then received the same feedback cues as 
in the name match experiment.
13
Next, the subject was trained in a word-nonword task. 
Again, a new set of equivalences was introduced for this 
task (e.g. A * 3 and £ * +). The subject began each trial 
by pushing the initiation button, after which a single 
letter/symbol sequence was displayed. The sequence was 
displayed for five s or until the subject responded* The 
subject's task was to decide quickly if the sequence was 
indeed a "word.” Again, if the sequence was a word, the 
subjects responded with a positive button push, else they 
were to push the negative response button. Nonwords were 
created by substituting "A's" (or the symbols representing 
them) for "E's” and substituting "E's" (or the symbols 
representing them) for "A's.M"AgAin,” "♦gg," and Mm3de*’ are 
all positive examples, while "pEnts,” b3«*d," and "ov3n" are 
negative examples* The same feedback cues were used.
The transfer portion of the experiment consisted of a 
word-nonword task in which the subjects could see any of the 
three previously learned equivalences or a brand new one.
On a given trial, the subject could see a letter/symbol 
sequence containing the symbols learned in the name match 
task (e.g., % and A ), the category search task (e.g*, & and 
/), the word-nonword task (e.g., 3 and +), or a novel 
equivalence (e.g., < and #). Again, the subjects' task was 
to decide whether the sequence was indeed a word or not and
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then press the Appropriate response button. The feedback 
displays were the same again.
Design. Subjects received 1152 trials of training in 
the name match, the category search, and the word-nonword 
tasks. The name match and category search tasks were 
trained on a between block basis (one block equals 36 
trials). After completing 1152 trials in both of these 
tasks, subjects received the 1152 word-nonword training 
trials. Lastly, each subject completed 2016 transfer trials 
in the word-nonword (with four equivalences) condition.
The presence or absence of a substitution symbol was 
manipulated on a between trial basis. This manipulation was 
the primary independent variable. Two thirds of all trials 
in each condition contained the substitution symbols.
Exactly half of the trials in each condition were positive 
and half were negative. The dependent variables were 
accuracy and RT.
In the category search task, category labels and words 
from those categories were selected randomly on each trial. 
The letters and symbols presented in the name match task 
were also randomized (while still insuring that two thirds 
of the trials contained substituted symbols). The words in 
the word-nonword task were also presented in a random order.
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The subjects were run in groups of three or four. Each 
subjects' display was independent of the others. Subjects 
participated in two 45 minute sessions each day for five 
days.
Stimuli. The following four letter/symbol pairings 
were used in each of the four experiments! 1) A*% and E 
2) A*& and E*/; 3) A*3 and E*+; and 4) A*< and E«#. Each of 
these four groupings was distinct and separate from the 
other three (i.e. % and A could appear in a word together, 
but % and / could never appear in the same word). The 
symbol sets were counterbalanced across subjects in a latin 
square design.
Eight categories (i.e., body parts, vehicles, trees, 
furniture, birds, insects, articles of clothing, four footed 
animals, and earth formations) were used in the category 
search task. The words (see Appendix A) used for all 
categories were from three to six letters in length and all 
had high item dominance rankings in the Battig and Montague 
(1969) norms. When the category labels were displayed, 
they never contained the special substitution symbols, only 
the category exemplars contained the symbols. All category 
exemplars contained either an "A," an ”E,M or both.
Two thousand three hundred fifty-seven words (see 
Appendix B) from The Teacher‘s Word Book of 30,000 Words 
(1944) were chosen for the vord-nonword task. Ail words 
were three to seven letters in length and contained either 
an ’A," an "E," or both. Words were chosen such that the 
frequency of occurrence of each word in general was at least 
one per one million.
The letters making up the words were constructed from 
dots on a rectangular grid seven dots wide by nine dots 
high. All the characters in the category search and 
word-nonword tasks, with the exception of the "A's” and 
”E's", were lower case. The category exemplars and the 
word-nonwords contained upper case "A's” and ”E's”. The 
name match task contained an equal number of upper and lower 
case "A's” and "E’s," The refresh rate of the dots making 
up th~> stimuli was 60 hz. In a given word, each letter was 
separated by 4mm.
Equipment. The experiment was computer controlled. A 
DEC LSI 11/23 computer was programmed to present the 
appropriate stimuli, collect repsonses, and control the 
timing of the displays. The stimuli were presented on 
Hazeltine Modular One terminals which contained P-4 
phosphors.
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Reaction time (in ms) data for the name match, category 
search, and word-nonword tasks are presented in Figures 3,
4, 5, 6, 7, and 3. Subbed trials are those that contain a 
substitution symbol. The "not subbed” trials do not contain 
a symbol. In the category search task, the "spelled wrong" 
condition is the one in which the probe word is a member of 
the memory set category, but it is spelled incorrectly 
(i.e . , cEr or drAss). The incorrect spelling is, in fact, 
what causes the trial to be negative. This same concept 
applies to the "subbed wrong" condition. Again, the probe 
word is a member of the memory set category. However, if 
the subject was supposed to remember that A*& and £*/, the 
probe word would have been of the form c/r or dr&ss. The 
"subbed" and "not subbed" trials are negative by virtue of 
the fact that the probe words (i.e., cAr) do not belong to 
the memory set categories (i.e., clothing). Positive and 
negative trials for each of the training conditions are 
depicted on separate graphs.
The RT's are presented as a function of practice (one 
session contains 288 trials). By looking at the graphs, one 
can see that, overall, all conditions improve (RT's 
decrease) across sessions. An analysis of practice effects
is
shoved that all substituted conditions improved 
significantly with practice (p < .05 in all cases).
Insert Figures 3, 4, 5, 6/ 7, and 8 about here
The word-nonword transfer reaction time data are 
presented in Figures 9 and 10. Positive and negative trials 
are graphed separately. A comparison between conditions 
showed that the RT’s for the trials containing the novel and 
the symbols learned in the various training conditions did 
not differ significantly from each other C F (3,12)« .21, p 
) .1). The overall error rates (substituted trials) for the 
symbol sets trained in the name match, category search, and 
word-nonword conditions were .95, .95, and .95 respectively. 
The error rate for the novel equivalence was .95. The 
non-substituted error rate was .98. A discussion of these 
data will combined with the discussion of Experiment 2.
Insert Figures 9 and 10 about here
Results from Experiment 1 indicate that when subjects 
are asked to perform with old symbols (i.e., those learned
in the name match, category search, or word-nonverd
conditions) in a new context (i.e., the word-nonworu
transfer), there is absolutely no benefit of having
previously practiced the set in similar context. This is
demonstrated by the fact that there are no RT differences
between any of the symbol sets. Schneider (personal
communication, March 1984) suggests that this lack of
transfer might be due to contextual differences between the
training and transfer conditions. During training, subjects
weta forced to remember only one symbol set in each
condition. During transfer, however, the subject could be
presented with any of four different symbol sets on a given
trial. The occurrence of a given set varied randomly on a
between trial basis* Therefore, the subject never knew
which symbol might occur on a given trial. The differing• •
degree* of uncertainty U^.e., subjects always knew which
symbol might occur during training, but never knew which set
they might see during transfer) in these two conditions▼
might have casued the lack of transfer. Experiment 2 was 
designed to more closely control for context differences 
between the training and transfer conditions.
Experiment
tutted
Subjects. Four University of Illinois studihis itsf-i 
paid for their participation in the study. These subjects 
had not previously been in Experiment 1.
Procedure, The procedure was similar to a portion of 
Experiment 1. Subjects received training only in § 
word-nonword task. Furthermore, during the training, 
subjects were required to learn two sets of "A-E” 
equivalences (e.g. A*% and E *A and A*& and E« /). The 
transfer part of the experiment again consisted of a 
word-nonword task with four sets of equivalences (the two 
that were learned during training and two novel seta).
Deiicm. Training consisted of 1296 trials in the 
word-nonword task (with two sets of equivalences). Again, 
two thirds of the trials contained the substitution symbols. 
Half of the substituted trials contained one set and the 
other half contained the other set. Half of the trials in 
each condition were positive and half were negative. 
Substitution suts were randomised across substituted trials, 
The transfer condition was comprised of 1296 word-nonword 
trials with four equivalence sets. Each of the four sets 
occurred on a random 25% of all substituted trials.
21
fillalii
The reaction time data for the word-nonword training 
(with lio equivalence sets) art presented in Figures 11 and 
12, Positive and negative trills are graphed separately, 
the data are presented as a function of practice (one 
session equals 216 trials). An analysis of the effects of 
practice showed that both substituted conditions improved 
significantly with practice (p < .005 in both cases). 
Overall error rates for the two substituted conditions were 
.86 and .87. The non-substituted error rate was .93.
Insert Figures 10 and 11 about here
figures 13 and 14 contain the reaction time data for 
the word-nonword transfer condition with four sets of 
equivalences. Two of the sets were learned during training 
(old) and the other two sets had never been seen before 
(new). Figures 15 and 16 contain the average RT's of the 
old (two previously learned equivalences) and the new (never 
seen before) equivalences. A comparison between the average 
RT for the old equivalences and the average RT's for the new 
equivalences showed that was a significant difference 
between the two sets (p < .05). Subjects took significantly
22
longer to respond to the novel sets then to the sets on 
which they had previously practiced• The average error 
rates for the old and new symbol sets were .92 and .88 
respectively. The non-substituted error rate was .96.
Insert Figures 13, 14, 15, and IS about here
Discussion
The results from Experiment 1 clearly indicate that 
there is no evidence of transfer for any of the previously 
learned equivalences. Performance for the equivalences 
learned in the name match and category search tasks and 
tested in the word-nonword context is no better than 
performance on an equivalence first experienced in the 
word-nonwotd context* Furthermore, there is no evidence 
that previous practice of an equivalence in the same 
(word-nonword) context leads to better performance than that 
of a novel equivalence. Reaction times for the equivalence 
trained in the same context and the new equivalence are 
essentially the same. This particular finding is especially 
unusual. At the very least, it was expected that the 
symbols trained in the word-nonword condition would show
23
some degree of transfer (because the training and transfer 
tasks were the same). This# however, was not the case.
There was absolutely no benefit of previous practice with 
the symbols when subjects were asked to use them in a new 
context.
Schneider (personal communication, April 1984) suggests 
several possible reasons for this lack of transfer. One 
plausible explanation is that what we are seeing is a 
general conservativeness on the part of the subjects. When 
confronted with the transfer condition (with four different 
sets of equivalences to remember), subjects may have become 
overwhelmed. As a result, they may have adopted a 
conservative attitude. It may have been the case that they 
decided to protect their accuracy (note the high accuracy 
rates in all conditions) and thus take as long as was 
necessary in every condition in order to be sure that they 
responded correctly. If subjects were always taking as long 
as they needed to insure a correct response, it is not 
surprising that the RT's are all very high (this is 
demonstrated by the fact that the RT in the last session of 
the word-nonword training was 866 ms and the RT for the 
first session word-nonword transfer with the symbols learned 
in the word-nonword condition was 1754, a jump of 888ms) and 
clustered together.
24
Another possible explanation for the lack of 
differences between any of the conditions is that subjects 
are attending to the novel set. Remember that when they 
were put into the transfer condition, the subjects had 
previously seen all but one of the symbol sets. It is 
therefore quite likely that they were devoting a substantial 
amount of attention to this new set. If, for example, 
before each trial, they were prompting themselves for the 
new set (i.e., Mremember, A*< and E*#M), they would be more 
"ready" to respond to this set. The net result of this 
prompting would be to lower the RT of the novel equivalence 
(because they were “ready" for it), and raise the RT's of 
the other equivalences. This would also help to explain why 
the RT's are all essentially the same.
Schneider (personal communication, April 1984) suggests 
one other reason for the lack of transfer. He proposes that 
it could be due to context differences between the training 
and transfer conditions. In any of the training conditions, 
a subject was presented with only one symbol set at a time 
and they always knew which set they might see. In the 
transfer portion of the experiment, however, a subject could 
see any of four different equivalences on a given trial.
The occurrence of these symbol sets varied randomly on a 
between trial basis so that the subject never had any idea
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which of the four sets they might see on a given trial. It 
is quite possible that, because subjects were always 
"primed" to respond to a particular symbol set during 
training, they were not prepared to handle the more variable 
nature (i.e., four different sets) of the transfer task.
A recent experiment by Lee and Magill (1983) on 
motor-skill acquisition produced some interesting results 
with respect to the present study. Their subjects were 
knocking down a series of barriers in different sequences*
A particular color of light flashed at the beginning of each 
trial to indicate the order in which the barriers were to be 
knocked down (i.e., red light meant to knock down the right 
front, left middle, and then the left rear barriers in that 
order). Each of three different colors of light cued the 
subjects to knock down the barriers in a particular order. 
Some of the subjects were trained in a blocked condition* 
They first received 18 trials of practice with the red 
sequence, then 18 trials of practice with the blue sequence, 
and lastly 18 trials of practice with the green sequence.
The other subjects received the 54 training trials in a 
random order. All subjects were then transferred into a 
condition in which they had to perform nine (three of each 
color) response sequences in a random order. Lee and Magill 
found that while subjects in the random condition were much
26
slower in the training portion of the experiment, when 
executing the nine transfer trials, their RT's continued to 
improve. The blocked subjects, however, were much quicker 
in the training portion, but when they transferred into the 
random condition, their RT's doubled. Lee and Magi11 
conclude that random contextual variety in a training 
situation helps to facilitate remembering relative to 
blocked contextual variety. In essence, the subjects whose 
training was more varied performed much better in the 
transfer condition than subjects who learned one response 
style at a time.
Taking the results of the Lee and Magill (1983) study 
into account, the second experiment was designed to 
introduce more variability into the training condition. The 
training portion of the experiment contained two symbol sets 
so that subjects were not able to “prepare" themselves for a 
particular set. This time, when subjects were put into the 
word-nonword transfer condition and two novel sets were 
added, a significant amount of transfer for the two old sets 
resulted.
Results of these two studies seem to indicate that a 
greater variability in training will lead to better 
performance in a transfer task. If subjects are allowed to
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concentrate on learning one symbol set at a time, they do 
not seem to be able to access this newly developed skill and 
use it in a similar (transfer) task. Perhaps, what the 
subject is developing in this case is specific to the task 
in which it was learned (i.e., it will not generalize to 
similar situations). When subjects are trained in a more 
variable situation, however, they seem quite capable of 
transferring this new skill into other contexts. It may be 
that these subjects, and not those trained in the blocked 
fashion, are truly developing an automatic production node. 
Perhaps, it is the variability in the training situation 
that leads to this development and thus enables subjects to 
be more flexible with the usage of this new skill (i.e., 
perform with it in many different situations).
Future research should be directed at examining the 
kinds of situations that are necessary to facilitate the 
development of these automatic production nodes. It is 
desirable to know what it is about the varied conditions 
during training promotes the development of the nodes. 
Possibly subjects need to be put in higher workload 
situations in order to develop automatic productions. It 
may also be fruitful to examine the types of workload 
situations necessary to develop these productions.
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Figure Captions
F*gyff i. Illustration of a word encoding heterarchy*
Figure £. Illustration of new automatic productions linking 
in to a word encoding heterarchy.
Figure 2* Response latencies for the name match training 
(positive trials) as a function of practice.
Figure 4. Response latencies for the name match training 
(negative trials) as a function of practice.
Figure £. Response latencies for the category search 
training (positive trials) as a function of practice.
Figure &. Response latencies for the category search 
training (negative trials) as a function of practice.
Figure 7. Response latencies for the word-nonword training 
(positive trials) as a function of practice.
Figure £. Response latencies for the word-nonword training 
(negative trials) as a function of practice.
30 ;
Figure 9. Response latencies for the word-nonword transfer
condition (positive trials) as a function of practice.
Figure 10. Response latencies for the word-nonword transfer 
condition (negative trials) as a function of practice.
Figure 11. Response latencies for the word-nonword training 
with two symbol sets (positive trials) as a function of 
practice.
Figure 12. Response latencies for the word-nonword training 
Witt* two syhboi sets (negative trials) as a function of 
Ifsetiee.
Figure jj♦ Response latencies for the word-nonword transfer 
(positive trials) with four symbol sets* the old sets are 
those on which the subjects had previously practiced and Che 
new sets has never been seen before* if'a are preseMMMM a#
a function of practice*
figure ii* Response latencies for the word-nofitiera transfer 
(negative trials) with four symbol sets as a function of 
practice'.
Figure 1$. Response latencies for the word-nonword transfer 
(positive trials) are presented as a function of practice. 
The "old symbol” curve represents the average RT's for the 
two previously learned symbol sets. The "new symbol" curve 
represents the average RT's for the two novel equivalences.
Figure 16. Response latencies for the word-nonword transfer 
(negative trials) are presented as a function of practice.
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Appendix A
SgflY P»rt«
arm
«y«
nos*
hand
legs
•«r
tongue
throat
V>hiel«»
car
boat
cab
wagon
subway
jet
train
bike
l u u• la
oak
maple
spruce
palm
pin*
cedar
beech
Furnitur.
table
desk
chair
sofa
bench
bureau
bed
lamp
feirds
dove
hawk
eagle
canary
parrot
raven
hen
In
m*p
ant
fleas
lice
beetle
roach
bet
hornet
4ft ism  a£ tk&Uiiai4r*is
blouse
hat
jacket
pants
shoes
tie
Eauc FgOtffl Animali tiger 
bear 
deer 
horse 
cat
donkey
mouse
E*fth Formation! 
canyon 
valley 
cave 
stream 
river 
lake 
sea 
bay
App#ndix B
ABANDON
ABOLISH
ABSORB
ACCESS
ACRE
ADAPT
ADORE
AFFAIR
AGE
AID
ALIKE
ALMOST
ALWAYS
ANALOGY
ANGRY
ANOTHER
ANY
APPLE
APRON
ARK
ARRANGE
ARTICLE
ASK
ASSIST
ABDOMEN
ABOUT
ABSTAIN
ACCORD
ACID
ADD
ADORN
AFFIRM
AGENCY
AILMENT
ALIVE
ALONE
AMAZE
ANATOMY
ANGUISH
ANSWER
APART
APPLY
ARCH
ARM
ARRAY
ARTIST
ASLEEP
ASSURE
ABIDE
ABOVE
ABSURD
ACCOUNT
ACROSS
ADJOURN
ADULT
AFFORD
AGENT
AIM
ALLEY
ALONG
AMBUSH
ANCHOR
ANIMAL
ANT
APE
APPOINT
ARCTIC
ARMOR
ARREST
ASCEND
ASPECT
ASTOUND
ABILITY
ABROAD
ABUSE
ACCUSE
ACT
ADJUST
ADVANCE
AFRAID
AGILE
AIR
ALLIED
ALOOF
AMONG
ANCIENT
ANKLE
ANTIQUE
APPAREL
APPROVE
AREA
ARMY
ARRIVAL
ASH
ASSAULT
ATE
ABLE
ABRUPT
ACADEMY
ACHE
ACTIVE
ADMIRAL
ADVERSE
AFTER
AGONY
AISLE
ALLOW
ALOUD
AMOUNT
ANGEL
ANNEX
ANTLER
APPEAL
APOLOGY
ARENA
AROSE
ARRIVE
ASHAMED
ASSERT
ATHLETIC
ABOARD
ABSENCE
ACCENT
ACHIEVE
ACTOR
ADMIRE
ADVICE
AGAIN
AGREE
ALARM
ALMANAC
ALREADY
AMPLE
ANGER
ANNOY
ANXIETY
APPEAR
APOSTLE
ARGUE
AROUND
ARROW
ASHORE
ASSET
ATTACH
ABODE
ABSENT
ACCEPT
ACQUIRE
ACTUAL
ADMIT
ADVISE
AGAINST
AHEAD
ALCOHOL
ALMOND
ALSO
AMUSE
ANGLE
ANNUAL
ANXIOUS
APPLAUD
APRICOT
ARISE
AROUSE
ART
ASIDE
ASSIGN
ATTACK
ATTAIN
AUNT
AVOID
AWFUL
BABE
BAKE
BANANA
BANQUET
BARLEY
BASIC
BATTERY
BEAM
BEAUTY
b e e t
BEGIN
BELIEVE
BENEATH
BETWEEN
BITTER
BLEACH
BLUE
BONNET
BRAIN
BREAD
BRIDGE
BRUISE
ATTEMPT
AUTHOR
AWAIT
AWHILE
BABY
BALANCE
BANDAGE
BAR
BARN
BASIN
BATTLE
BEAN
BEAVER
BEEN
BEGUN
BELONG
BENEFIT
BEWARE
BLADE
i>Iggn
BLUNDER
BORDER
BRAKE
BREAK
BRIEF
BRUTE
ATTEND
AUTO
AWAKE
AWKWARD
BACK
BALCONY
BANG
BARBER
BARREL
BASIS
BAY
BEAR
BECAME
BEER
BEHALF
b e l o v e d
BENT
BEYOND
BLAME
BLEMISH
BOAR
BORE
BRANCH
BREAST
BRISTLE
BUBBLE
ATTIC
AUTUMN
AWARD
AWOKE
BACON
BALLAD
BANISH
BARE
BARREN
BASKET
BEACH
BEARD
BECAUSE
RffTyri *
BEHAVE
BELOW
BESIDE
BIAS
BLANKET
BLESS
BOARD
BOTTLE
BRAND
BREATH
BROAD
BUCKET
ATTIRE
AVAIL
AWARE
AXE
BAFFLE
BALLOON
BANK
BARELY
BARRIER
BASS
BEACON
BEAST
BECOME
BEETLE
BEHIND
BELONG
BEST
BIBLE
BLANK
BLEW
BOAST
BOUNCE
BRANDY
BREED
BROKE
BUCKLE
ATTRACT
AVENUE
AWAY
AXLE
BAGGAGE
BALLOT
BANKER
BARGAIN
BASE
BATH
BEAD
BEAT
BEDROOM
BEFORE
BEING
BELT
BETRAY
BICYCLE
BLAST
BLISTER
BOAT
BRACE
BRASS
BRIBE
BRONZE
BUDGET
AUCTION
AVERAGE
AWE
BABBLE
BAIT
BAMBOO
BANNER
BARK
BASHFUL
BATTER
BEAK
BEATEN
w *
BEGAN
BELIEF
BENCH
BETTER
BITE
BLAZE
BLOUSE
BONE
BRAID
BRAVE
BRIDE
BROTHER
BUFFALO
BULLET
BUTCHER
CABLE
CAMEL
CANDY
CAP
CARD
CART
CAT
CAVE
CENTER
CHALK
CHAPTER
CHASE
CHEER
CHICKEN
CHOOSE
CLAM
CLAN
CLOAK
COAST
COLLECT
COMMENT
CONCEAL
CONFINE
CONTAIN
BUNDLE
BUTLER
CACTUS
CAMERA
CANE
CAPE
CARE
CARVE
CATALOG
CAVITY
CENTRAL
CHAMBER
CHARGE
CHAT
CHEESE
CHIEF
CHOSE
CLAMOR
CLAY
CLOSE
COAT
COLLEGE
COMPACT
CONCERN
CONFUSE
CONTEND
BURDEN
BUTTER
CAGE
CAMP
CANNON
CAPTAIN
CAREER
CASE
CATCH
CEASE
CENTURY
CHANCE
CHARIOT
CHATTER
CHEMIST
CHIME
CHUCKLE
CLAP
CLEAN
CLOSET
COAX
COMBAT
COMPANY
CONCERT
CONNECT
CONTENT
BUREAU
BUYER
CAKE
CAMPUS
CANOE
CAPTIVE
CAREFUL
CASH
CATTLE
CEDAR
CEREAL
CHANGE
CHARITY
CHEAP
CHERISH
CHIMNEY
CIGAR
CLASH
CLEAR
CLOTHES
COCOA
COMBINE
COMPARE
CONDEMN
CONQUER
CONTEST
BURIAL
CAB
CALF
CAN
CANOPY
CAPTURE
CARGO
CAST
CAUGHT
CEILING
CERTAIN
CHANNEL
CHARM
CHEAT
CHERRY
CHISEL
CIRCLE
CLASP
CLEVER
COACH
CODE
COME
COMPASS
CONE
CONSENT
CONTEXT
BUSHEL
CABBAGE
CALM
CANAL
CANVAS
CAR
CARPET
CASTLE
CAUSE
CELERY
CHAIN
CHANT
CHART
CHECK
CHEST
CHOICE
CITIZEN
CLASS
CLIMATE
COAL
COFFEE
COMEDY
COMPETE
CONFESS
CONSUME
CONVERT
BUSTLE
CABIN
CAME
CANDLE
CANYON
CARBON
CARRY
CASUAL
CAUTION
CEMENT
CHAIR
CHAPEL
CHARTER
CHECK
ftiMftftM ACHEN
CHOKE
CLAIM
CLAUSE
CLIMAX
COARSE
COLLAR
COMET
COMPOSE
CONFIDE
CONTACT
CONVEY
COOKIE
COUPLE
CRACKER
CRAZE
CUTE
DECADE
d e s s e r t
DIE
DINNER
DISPUTE
DOES
DOVE
DRAPE
DRESSER
DWARF
EAGLE
EAST
EDITION
ELASTIC
ELEVEN
EMPLOY
ENDOW
ENLARGE
ENVIOUS
ERRAND
ESTEEM
COPPER
COURAGE
CRACKLE
CRAZY
CYCLONE
DEDUCT
DETAIN
DIET
DIRECT
DISTANT
DOLLAR
DOZEN
DRAWER
DRIED
DWELL
EAR
EASY
EDITOR
ELBOW
ELSE
EMPTY
ENDURE
ENLIST
ENVY
ERROR
ETERNAL
CORAL
COURSE
CRADLE
CREAK
DAIRY
DEFECT
DETEST
DIFFER
DISEASE
DIVE
DOMAIN
DRAG
DRAWN
DRIVE
DWINDLE
EARLY
EAT
EDUCATE
ELDER
EMBRACE
ENABLE
ENEMY
ENTER
EQUAL
ESCAPE
EVE
CORNER
COVER
CRAFT
CREED
DARING
DEMON
DETOUR
DIGEST
DISLIKE
DIVIDE
DOME
DRAGON
DREAD
DROVE
DYE
EARN
ECHO
EFFORT
ELECT
EMERGE
ENAMEL
ENERGY
ENTIRE
EQUALLY
ESCORT
EVEN
COSTUME
COWARD
CRASH
CRICKET
DARN
DEPRESS
DEVOUR
DIME
DISMAY
DIVINE
DONATE
DRAIN
DREAM
DUE
DYNASTY
EARTH
ECONOMY
EGG
ELEGANT
EMOTION
ENCHANT
ENFORCE
ENTITLE
EQUATOR
ESSAY
EVENING
COTTAGE
CRAB
CRAVE
CROAK
DATA
DEPUTY
DIAGRAM
DIMPLE
DISPLAY
DIVORCE
DONKEY
DRAMA
DREARY
DUKE
EACH
EASE
ECSTACY
EIGHT
ELEMENT
EMPEROR
ENCLOSE
ENGAGE
ENTRY
EQUIP
ESSENCE
EVENT
COUNTER
CRACK
CRAWL
CRUISE
DAZE
DESCENT
DIAL
DINE
DISPOSE
DODGE
DOUBLE
DRANK
DRESS
DUNCE
EAGER
EASILY
EDGE
EITHER
ELEVATE
EMPIRE
ENDLESS
ENJOY
ENVELOPE
ERECT
ESTATE
EVER
EVERY EVIDENT EVIL EVOLVE EXACT EXAMPLE EXCEED
EXCEL EXCEPT EXCESS
EXECUTE EXERT EXHAUST
EXPAND EXPERT EXPECT
EXPLORE EXPORT e x p o s e
EXTRA EXTRACT EYE
FACTOR FACULTY FADE
FAITH FALSE FALTER
FAN FANCY FANTASY
FARTHER FASHION FAST
FATHER FATIGUE FAULT
FEATWKR FEATURE FEDERAL
FEET FELLOW FELT
FERTILE FETCH FEUD
FIDDLE FIELD FIERCE
FINAL FINANCE FINE
FIXTURE FLAG FLAME
FLAVOR FLED FLEE
FLOWS FLUTE FLUTTER
FOREVER FORGET FORGIVE
FORWARD FOSTER FOUNDER
FRANTIC FREAK FUSE
FRIED FRIEND FRINGE
FUME FUNERAL FUMEL
EXCITE EXCLAIM EXCLUDE
EXHIBIT EXILE EXIST
EXPIRE EXPLAIN EXPLODE
EXPRESS EXTEND EXTENT
FABLE FABRIC FACE
FAIL FAILURE FAIR
FAME FAMILY FAMINE
FAR FARE FARM
FASTEN FAT FATAL
FAVOR FAWN FEAR
FEE FEEBLE FEED
FEMALE FENCE FERN
FEVER FEW FIBER
FIFTEEN FIGURE FILE
FINGER FIRE FIVE
FLAP FLARE FLAT
FLEET FLICKER FLIES
FOAM FORCE FOREIGN
FORMAL FORMER FORMULA
FRAGILE FRAIL FRAME
FREEDOM FREEZE FREIGHT
FROZE FROZEN FUEL
FURNACE FURTHER FUSE
EXCUSE
EXIT
EXPLOIT
EXTINCT
FACT
FAIRY
FAMOUS
FARMER
FATE
FEAST
FEEL
FERRY
FICKLE
FILTER
FIXED
FLAl'XEJt
FLOAT
FOREST
FORTUNE
f r a n k
FRESH
FUMBLE
FUTILE
FUTURE GAILY 
GAMBLE GAME
GAIN
GANG
GALLANT GALLERY GALLON GALLOP
GAP G A R U N  GARLIC GARMENT
GAS
GEESE
GIANT
GLAMOUR
GLIDE
GOAL
GORILLA
GRANT
GRAVITY
GREET
GUARD
HALT
HANG
HARP
HATCHET
HAZEL
HEART
HEIGHT
HERB
HIKE
HOLE
HOPE
HOTEL
HUNDRED
IDEA
IMMENSE
GASP GATE GATHER
GENERAL GENIUS GENTLE
g i f t e d GINGER GIRDLE
GLANCE GLARE GLASS
GLIMPSE GLISTEN GLITTER
GOAT GOES GOLDEN
GOVERN GRAB GRADE
GRAPE GRASP GRASS
GRAVY GRAZE GREASE
GREW GRIEF GROAN
GUESS GUIDE GUTTER
HALT HAMMER HAMPER
HAPPEN HAPPY HARASS
KARSH HARVEST HAS
HATE HAVE HAUNT
HEAD HEAL HEALTH
HEAT HEAVEN HEAVY
H O D HELLO nipIlflTW*.:
HERE HERMIT HERO
HINDER HINGE HIVE
HOLIDAY HOME HO*SLY
HORNET HORSE HOSE
HOUSE h u d d l e HUE
HUNGER HUNTER HURDLE
IDEAL IDLE IGNOREmmmw. W # « mW
IMPOSE IMPRESS IMPROVE
GAVE GAZE GEAR
GENUINE GERM GESTURE
GIVE GLACIER GLAD
GLAZE GLEAM GLEE
GLOBE GLOVE GLUE
GONE GOOSE GORGE
GRAIN GRAMMAR GRAND
GRATIFY GRAVE GRAVEL
GREAT GREEDY GREEN
GROCERY GRUDGE GRUMBLE
HABIT HAD HAIRY
HAND HANDLE HANDY
HARBOR HARDY HARM
HASTE HAT HATCH
HAVE HANK HAZARD
HEAP HEAR HEARD
HEDGE HEED HEEL
HELP HEN HER
HIDDEN HIDE HIDEOUS
HOARD HOARSE HOE
HONEST HONESTY HONEY
HOSTAGE HOSTESS HOSTILE
HUGE HUMAN HUMSLE
HUSBAND HUSTLE ICE
ILLEGAL ILLNESS IMAGE
IMPULSE INCLINE INCLUDE
A
V " \v
5 ? s  . u. tJt >* ■< vv-rt ‘ ^ f'4’r';
C; iv - V''Jil .1
INCOME
INHABIT
INSIDE
INSTEAD
INVLAID
ISOLATE
JAB
JEWEL
JUNGLE
KINDLE
KNIFE
LAKE
LANGE
LAWYER
LEAK
LECTURE
w m n
LEVER
LIFE
LISTEN
LOAN
LOOSE
LUGGAGE
MAID
MAKER
MANY
INDEED
INHERIT
IODINE
INSURE
INVENT
ISSUE
JAZZ
JEWELRY
JUSTICE
KITCHEN
KNIVES
LAMS
LATE
LAYER
LEAN
LENGTH
LIAR
LIKE
LITTLE
LOBSTER
LOSE
LUMBER
MAIDEN
MALE
MAP
INDEX
INJECT
ISOLATE
INTEND
INVERT
ITEM
JEALOUS
JOKE
KEEN
KITE
LABOR
LAME
LAUGH
LAZY
LEAF
LEFT
LEOPARD
LIBERAL
LILAC
LIVE
LOCAL
LOTTERY
MACHINE
MAIL
MANAGER
MAPLE
INDUCE
INJURE
INSPECT
INTENSE
INVEST
JACK
JELLY
JOURNAL
KEEP
KITTEN
LACE
LAMP
LAUNCH
LEAD
LEARN
LEGAL
LESSON
f T A m v
LIME
LIVER
LOCATE
LOUNGE
MAD
MAIN
MANNER
MARBLE
INDULGE
INQUIRE
INSPIRE
INTENT
INVITE
JACKET
JERK
JOURNEY
KENNEL
KNEE
LADDER
LAND
LAUNDRY
l e a d e r
LEASE
LEGEND
LETTER
LIBRARY
LINS
LIZARD
LODGE
LOVE
MADE
MAJESTY
MANSION
MARCH
INFANT 
INSECT 
INSTALL 
INTRUDE 
INVOLVE 
JAIL 
JERSEY 
JUDGE 
KEPT 
KNEEL 
LADY 
LAMC 
LAVA 
LEAF 
LEAST 
LEGION 
LETTUCE 
LICENSE 
LINEN 
LOAD 
LOGICAL 
LONER 
MAGIC 
MAJOR 
MANTLE 
MARGIN
INFECT
INSERT
INSTANT
INVADE
ISLAND
JAM
JEST
JUICE
KETTLE
KNEW
LAID
LANTERN
LANN
LEAGUE
LEAVE
LEISURE
LEVEL
LIE
LINGER
LOAF
LONELY
LOYALTY
MAGNET
MAKE
MANUAL
MARINE
MARK
MASSAGE
MAXIMUM
MEANING
MEET
MENTAL
METHOD
MINUTE
MOAN
MONEY
MORTAL
MULE
MUTUAL
NAPKIN
NAUGHTY
NEEDLE
NEUTRAL
NICKEL
NOSE
NUMBER
OBEY
OFFER
OPEN
ORCHARD
OUTHARO
PACE
MARKET
MASSIVE
MAY
MEANT
MELLOW
MENTION
MIDDLE
MIRACLE
MODEL
MONKEY
MOTHER
MUMBLE
MUZZLE
NARROW
NAVAL
NEGLECT
NEVER
NIECE
NOTABLE
NURSERY
OBJECT
OFFICE
OPERA
ORDER
OVER
PACIFY
MARSH
MASTER
MAYBE
MEASURE
MELODY
MENU
MILE
MISERY
MODERN
MONSTER
MOTIVE
MURDER
MYSELF
NASTY
NAVY
NEITHER
NEW
NINE
NOTE
OAK
OBLIGE
OFTEN
OPERATE
ORGAN
OVEN
PACKET
MARSHAL
MATCH
MAYOR
MEAT
MEMBER
MERCY
MINE
MISTAKE
MODEST
MOOSE
MOUSE
MUSCLE
MYSTERY
NATION
NEAR
NEPHEW
NEWS
NOISE
NOTICE
OAR
OBSCURE
OLIVE
OPPOSE
ORPHAN
OWE
PADDLE
MARTYR
MATE
MAZE
MEDDLE
MEMORY
MERIT
MINER
MISTER
MOISTEN
MORAL
MOVE
MUSEUM
NAIL
NATIVE
NEAT
NERVE
NEXT
NONE
NOVEL
OAT
OBTAIN
ONCE
OPPRESS
OTHER
OXEN
PAGE
MARVEL
MATTER
MEADOW
MEDICAL
MENACE
METAL
MINERAL
MITTEN
MOLE
MORE
MOVIE
MUSICAL
NAME
NATURAL
NECK
NERVOUS
NIBBLE
NOODLE
NOVELTY
OATH
OCEAN
ONE
ORAL
OUNCE
OXYGEN
PAGEANT
MASK
MATURE
MEAN
MEDIUM
MEND
METEOR
MINGLE
MIXTURE
MOMENT
MORSEL
MUFFLE
MUTE
NAP
NATURE
NEED
NEST
NICE
NORMAL
NOVICE
OATMEAL
OFFEND
ONWARD
ORANGE
OUTRAGE
OYSTER
PAID
PAIL
PALM
PARCEL
PARTNER
PASTOR
PATROL
PEACE
PEASANT
PENGUIN
PERFORM
PHASE
P I K E
PIRATE
PLANET
PLEA
POEM
POLLUTE
POWER
PREPARE
PRICE
PRIVACY
PROJECT
PROTEST
PULSE
PUZZLE
QUEEN
PAIN
PANEL
PARDON
PARTY
PASTURE
PATTERN
PEACH
PEBBLE
PENNY
PERFUME
PHONE
PIERCE
PITCHER
PLANT
PLEAD
POET
PONDER
PRAISE
PRESENT
PRIDE
PRIVATE
PROMOTE
PROVE
PUPPET
QUACK
QUEER
PAINT
PANIC
PARENT
PASS
PATCH
PAUSE
PEACOCK
PEG
PENSION
PERHAPS
PHRASE
PIGEON
PLACE
PLASTER
PLEASE
POISE
POSESS
PREACH
PRESS
PRIEST
PRIZE
PROPER
PROVERB
PURE
QUARREL
fttmigu
PAIR
PANTHER
PARLOR
PASSAGE
PATENT
PAVE
PEAK
PEEL
PEOPLE
PERIOD
PIANO
PILE
PLAGUE
PLATE
PLEDGE
POKE
POSTAGE
PREDICT
PRESUME
PRIMARY
PROBLEM
PROPHET
PROVIDE
PURPLE
QUARTZ
QUEST
PAJAMAS
PANTRY
PARROT
PASSION
PATH
PAWN
PEANUT
PEER
PEPPER
PERMIT
PICKLE
PINE
PLAIN
PLATEAU
PLUME
POLE
POSTURE
PREFER
PRETEND
PRIME
PROCESS
PROSPER
PROVOKE
PURPOSE
QUAINT
QUIET
PALACE
PAPER
PARSLEY
PASSIVE
PATIENT
PAY
PEAR
PENALTY
PERCENT
PERPLEX
PICTURE
PIONEER
PLAN
PLATTER
PLUNGE
POLICE
POTATO
PREMIER
PRETTY
PRINCE
PRODUCE
PROTECT
PRUNE
PURSE
QUART
QUITE
PALE
PARADE
PARTIAL
PASTE
PATRIOT
PEA
PEARL
PKfCIL
PERFECT
PERSIST
PIE
PIPE
PLANE
PLAY
POCKET
POLITE
POVERTY
PREMIUM
PREVENT
PRINTER
PROFILE
PROTEIN
PUDDLE
PURSUE
QUARTER
QUIVER
QUOTE
RADIO
RAISE
RANCH
RASCAL
RAW
REALLY
RECIPE
REEL
REFUSAL
RELISH
REHOVE
REQUEST
RESORT
RETAIN
REVISE
RIDE
RIVAL
ROBBERY
ROTATE
RUDE
RURAL
SAFE
s t m
SANDAL
SAUSAGE
RABBIT
RAFT
RASH
RANDOM
RAT
RAY
REAR
RECKON
REFER
REFUSE
REMAIN
RENT
REQUIRE
RESPECT
RETIRE
REVOLT
RIDGE
RIVER
R O M
ROTTEN
RUFFLE
RUSTLE
SAID
SALMON
SANG
SAVAGE
RACCOON
RAG
RAISIN
RANGE
RATE
RAZOR
REASON
RECORD
REFINE
REGARD
REMARK
REPAIR
RESCUE
RESPOND
RETURN
REVOLVE
RIFLE
ROAD
R O M
ROUTE
RUGGED
RYE
SAIL
SALOON
S A M
RACE
RAGE
RAKE
RANK
RATHER
REACH
RECEIPT
RECOVER
REFLECT
REGION
REMEDY
REPEAT
RESENT
REST
REUNION
REWARD
RINSE
ROAM
ROLE
ROUTINE
RULE
SACK
SAINT
SALT
SAP
SAY
RACK
RAID
RALLY
RANSOM
RATIO
READY
RECEIVE
RECRUIT
REFRAIN
REGRET
REMIND
REPENT
RESERVE
RESTORE
REVENGE
RHYME
RIPE
ROAR
ROMANCE
ROYAL
RULER
SACRED
SAKE
SALUTE
SATIN
SAYING
RACKET
RAIL
RAM
RAPID
RATTLE
REAL
RECENT
h e e d
REFRESH
REJECT
REMOTE
REPLY
RESIGN
RESULT
REVERSE
RIOS
RIPPLE
ROAST
ROPE
ROYALTY
RUMBLE
SAD
SALAD
m m
SAUCE
S€A$i
RADICAL
RAIN
RAN
RARE
RAVE
REALIZE
RECESS
REDEEM
REFUGE
RELIEF
REMOVAL
REPORT
RESIST
RESUME
REVIEW
RIDDLE
RISE
ROBBER
ROSE
RUBBER
RUNNER
SADDLE
SALARY
SAMPLE
BCftffTATi
SCAR SCARCE SCARF SCATTER SCENE SCENERY SCENT
SCHEME SCHOLAR SCIENCE SCOPE SCORE SCRAP SCRATCH
SCREAM SCREEN SCREW SEA SEAL SIAM SEARCH
SEASON SEAT SEAWEED SECOND SECRET SECTION SECURE
iBKj£ SEED SEED smm SEEN SEGMENT SEIZE
SELDOM SELECT SELF s e l f i s h SELL SENIOR SENSE
SEffT SEQUEL SERIES SERIOUS SERMON SERPENT SERVANT
SERVE SERVICE SESSION SETTLE SEVEN SEVERAL SEWER
SHADE SHADOW SHAKE SHALLOW SHAME SHAPE SHARE
SHARK SHARP SHATTER SHAVE SHE SHEEP SHEER
SHEET SHELF eutrr t t bOnLLXfcA SHERIFF SHIELD SHINE SHINGLE
SHIVER SHOE SHORE SHOVE SHOVEL SHOWER SHREWD
SHRIEK SHRINE SHUDDER SIDE s i e g e SIGNAL SILENCE
silent SILVER' SIMILAR SIMPLE SINCE SINCERE SINGER
SINGLE SIREN SISTER SIXTEEN SITE SKATE SKETCH
SKIES SLAM SLAP SLAV* SLID SLEEP i l e t t
SLEEVE SLENDER SLICE SLIDE SLIME SLIPPER SLOPE
SLUMBER SMART SMASH SHEAR SMILE SMOKE M AIL
SNAKE SNAP *W C T ff SOAK SUER SQAJk
SC8CR SOCIETY SOCKET S O M s o n w s o L o t m SOLE
SOLEMN SOLVE s o m e SOOTHE SORE 1 0 0 m SPACE
SPADE SPARK SPARE SPARKLE SPARROW • m i SPtAKCR
SPEAR SPECIAL SPECIE! s p K i r r SPEECH m s * * a PELL
SPEND SPHERE SPICE SPIDER SPIKE IPIRACH S P I «
SPITE SPLASH SPONGE SPRAY f pm m •PROCt
SQUARE SQUAT SQUEAK s c u m s STAS 1 T A R U STACK
STAFF STAGE STAGGER STAIN STAIR STAKE STALK
STALE STALL STAMMER STAMP STAND STANZA STAPLE
STAR STARCH STARE START STARTLE STARVE STATE
STATION STATUE STATUS STAY STEADY STEAK STEAL
STEAM S f E & 3 O T STEER STEM STEP STERILE
STERN STEW STIFLE STOMACH STONE STORAGE STORE
STOVE STRAND STRANGE STRAY STREAK STREAM STREET
STRETCH STRIDE STRIFE STRIKE STRIPE STRIVE STROKE
STUDENT STUMBLE STYLE SUBJECT SUBTLE SUBHAY SUCCEED
SUCCESS SUDDEN SUFFER SUFFICE SUGAR SUGGEST SUICIDE
SUMMER SUNSET SUPPER SUPPOSE SUPREME SURE SURFACE
SURGEON SURVEY SURVIVE SUSPECT SUSPEND SUSTAIN SHALLOW
$HAMP SHAN SMARM W A Y SHEAR SHEAT SWEEP
jufw9 P ( 9m p « # SHELL SHORE SYSTEM TABLE TABLET TACKLE
TAIL TAILOR TAKE TAKES TALE TALK T A W
TANGLE 'MHk'M 'AlNfeJlTANK TAP TAPI TAR TARGET TARIFF
TASK TASTE TAUGHT TAVERN TAX TAXI TEA
TEACH TEACHER TEAM TEAR TEASE TEETH TEMPER
t e m p l e TEMPT TENANT TENDER TENNIS T E W
TERM TERRACE TERRIFY TERROR TEST TESTIFY TEXT
T H A W THAT THE THEATER THEIR THEM THEME
THEORY THERE THESE THEY THIEF THOSE THRASH
THREE THRIVE THROAT THRONE THUNDER TICKLE TIDE
TIE TIGER TILE TIMBER TIME TIRE TISSUE
TITLE TOAD TOAST TOBACCO TODAY TOILET TOMATO
TONE TONGUE TORMENT TORTURE TOTAL TOHARD TOWEL
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TOWER TRACTOR TRADE TRAFFIC TRAGEDY TRAIL TRAIN
TRAITOR TRAMP TRAMPLE
TREAD TREASON TREAT
TRIAL TRIBE TRIBUTE
TRUE TRUMPET TUBE
TURTLE TWELVE TWENTY
TYRANT UNCLE UNDER
USE USUALLY UTTER
VARNISH VASE VAN
VAULT VEHICLE VELVET
VERSION VESSEL VETERAN
VILLAIN VINE VINEGAR
VISIBLE VITAL VOICE
VULGAR VULTURE WADE
WAIT MITER WAKE
WANDw wm wmwme WAR WARD
WAS WASH WASP
WAX WAY WEAK
WEATHER WEAVE WEB
HEIGH WELCOME WELFARE
WHAT WHEAT M M W C t fF l f l l i i l l i i t M
WHISTLE WHITE WHOLE
WINNER WINTER WIPE
WONDER WOOLEN WRAP
WRESTLE WRINKLE WRITE
YEAR YEAST YELL
TRANCE TRAP TRAVEL
TREATY TREE TREMBLE
TRICKLE TRIED TRIPLE
TUMBLE TUNE TUNNEL
TWICE TWINKLE TYPE
UNIQUE UNUSUAL UPSET
VACANCY VAGUE VALLEY
VANISH VANITY VAPOR
VENT VENTURE VERDICT
VIBRATE VICE v i m
VIOLATE VIOLENT VIOLET
VOLCANO VOLUME VOTE
WAG WAGE WAGON
WALK WALLET WALNUT
WARM WARRANT
HASTE WATCH HATER
WEALTH WEAPON , WEAR :
WEDDING vWESD .
« F T MERC -■f|ipf': :
WHEN WHERE WHISKER
WHOSE WICKED HIDE
WINE WISE WITNESS
WRATH WREATH WRECK
YACHT YARD YARN
YELLOW YES YET
TRAY
TRENCH
t r o u b l e
TURKEY
TYPICAL
URGE
VALVE
VARIOUS
VERSE
VILLAGE
VIRTUE
VOYAGE
WAIST
WALTS
h a r t ; :
WAVE
WEARY
N D F
WHALE
WHISPER
WIFE ;
WIZARD
NRCNCH
YAWN
YIELD
YOKE ZEBRA ZERO ZONE
